What is claimed is: 
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1. A mathod for analyzing an extended object comprising: 

(a) moving with respect to at least one station a plurality of similar extended objects 
that are eaJth similarly labeled with at least two unit-specific markers to generate a 
plurality ofpbject-dependent impulses as the labeled extended objects pass the 
station; 

(b) measuring the generated plurality of object-dependent impulses as a function of 
one or more system parameters; and 

(c) calculating aA autocorrelation function of said object-dependent impulses, to 
analyze the extenqpd object. 



2. The method of Cmim 1 wherein the labeled extended objects are moved at 
similar velocities and the object-dependent impulses are measured as a function of time. 



3. The method of Claim\, wherein the plurality of extended objects is a plurality of 
polymers. 



20 



4. The method of Claii 
identical to every other polymi 



in 



Lcrelji each polymer in the plurality of polymers is 
iu^ality of polymers. 



25 5. The method of Claim 4, whe^in each polymer in the plurality of polymers is 

labeled with identical unit-specific markers at identical positions within the polymer. 



6. The method of Claim 3, 4 or 5, A^herein each polymer in the plurality of 
3Q polymers is a nucleic acid. 




7. The method of Claim 6, wherein themucleic acid is DNA. 



35 8. The method of Claim 2, wherein the ai^ocorrelation function is defined by the 

formula: 
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G(t)= 1/T J I(t) I(t + x) dt 

0 

where G(t) is thS autocorrelation function of the time dependence of measured object- 
5 dependent impulses, T is the total time of measurement of I(t), and I(t) is the object- 
dependent impulsqmeasurement at each time point t. 
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9. The method of Claim 2, wherein the autocorrelation function is defined by the 
formula: 



N 



G-(l/N)DiI 



i+j 



i=0 



where Gj is the autocorrelation function of the time dependence of measured object- 
J5 dependent impulses at time^At, NAt is the total time of measurement of and 1^ is the 
object-dependent impulse measurement at each time point i, and At is a time interval. 



10. The method of Clami 1, wRerein the at least one station is a plurality of stations. 



20 



1 1 . The method of Oaim lO, wherem the plurality of extended objects are moved 
through a lattice of beads an^the plurality or stations are positioned on a subset of the 
plurality of beads. 



25 



12. The method of Claim 8, 9 o^l 1, wherein the plurality of extended objects is a 
plurality of polymers. 



30 



13. The method of Claim 12, wherem each polymer in the plurality of polymers is a 



nucleic acid. 



14. The method of Claim 13, wherein tfte nucleic acid is DNA. 



35 
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15. The method of Claim 10, wherein the plurality of extended objects is moved 
through a channel, said channel having a first end, a second end, and at least one wall, the 
plurality of stations b^ng positioned along the at least one wall. 



16, The method of Claim 10, wherein the plurality of extended objects is moved 
through a channel, said chWiel having a first end, a second end, and at least one wall, the 
plurality of stations being positioned at said first end or said second end. 



17. The method of Cla^ 15 or 16, wherein the plurality of extended objects is a 
plurality of polymers. 



18. The method of Claim 1^, wherein each polymer in the plurality of polymers is a 
1 5 nucleic acid. 



19. The method of Claim 18, 



dn the nucleic acid is DNA. 



20 20. The method of Claim 10,/whgApifi the Murality of extended objects is moved 

simultaneously through a plurality -cmchanixels, eacmchannel in said plurality of channels 
having a first end, a second end, and at leastpne watf, each channel having at least one 
station positioned along the at least one wall. 



25 



21. The method of Claim 10, wherein that plurality of extended objects is moved 
through a plurality of channels, each channel in said plurality of channels having a first end, 
a second end, and at least one wall, each channel having at least one station positioned at 
said first end or said second end. 



30 



22. The method of Claim 20 or 21, wherein th%)lurality of extended objects is a 
plurality of polymers. 



35 23. The method of Claim 22, wherein each polyme\in the plurality of polymers is a 

nucleic acid. 
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24. Tme method of Claim 23, wherein the nucleic acid is DNA. 



25. TheVnethod of Claim 1, wherein the plurality of extended objects is moved 
through the action of at least one molecular motor. 



26, The metkod of Claim 25, wherein the at least one molecular motor is a plurality 
of molecular motors in solution. 
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27. The method of Claim 25 or 26, wherein the plurality of extended objects is a 
plurality of polymers. 



15 



28. The method of Cmim 27, wherein each polymer in the plurality of polymers is a 



nucleic acid. 



29. The method of ClainA28, wherein the nucleic acid is DNA, 



20 



30. The method of Claim 1, whendn each extended object in the plurality of 
extended objects is labeled witWat leafet t^^i^^nit-specific markers that generate at least two 
different object-dependent impijlsps''as\he labeled extended objects pass the station. 



25 



3 1 . The method of Clai 
of polymers. 



30, wherbin the plurality of extended objects is a plurality 



32. The method of Claim 3 1 , wherein ^ach polymer in the plurality of polymers is a 
30 nucleic acid. 



33. The method of Claim 32, wherein themucleic acid is DNA, 



35 



34. The method of Claim 1 wherein the object-dependent impulse is fluorescence 
resonance energy transfer. 
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35. T\ie method of Claim 34, wherein the at least one fixed station comprises at 
least one donomluorophore and the plurality of extended objects are each labeled with at 
least two acceptor fluorophores. 



36. The mdthod of Claim 34, wherein the at least one fixed station comprises at 
least one acceptor fRiorophore and the plurality of extended objects is each labeled with at 
least two donor fluorophores. 



^ ^ 37. The method \f Claim 34, 35 or 36, wherein the plurality of extended objects is a 

plurality of polymers. 



38. The method of 
1 5 nucleic acid. 



39. The method of Clai 



30 
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37, wherein each polymer in the plurality of polymers is a 



herein the nucleic acid is DNA. 



20 40. The method of Cla 

plurality of object-dependent i 
extended objects. 



n the repetitive information in the generated 
ides information about the length of the 



25 41. The method of Claim 1, wheibin analysis of the extended object provides 

information about the distance between labels on the extended object. 



42. The method of Claim 2, wherein Smalysis of the extended object provides 
information about the velocity of the extendedpbject. 



43. The method of Claim 1, wherein anawsis of the extended object provides 
information about the linear arrangement of units within the extended object. 



44. The method of Claim 40, 41, 42 or 43, v^herein the pluraUty of extended objects 
is a plurality of polymers. 
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45. The ml^thod of Claim 44, wherein each polymer in the plurality of polymers is a 
nucleic acid. 



46. The metMpd of Claim 45, wherein the nucleic acid is DNA. 



47. A method fdr analyzing an extended object comprising calculating an 
autocorrelation function ^f object-dependent impulses. 



10 
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48, The method of Qaim 47, wherein the extended object is a polymer. 



49. The method of Claim 48 wherein the polymer is a nucleic acid. 



50. The method of Claim 49, wherein the nucleic acid is DNA 



51. The method of Clai] 
20 formula: 



f47 Vhenein the autocorrelation function is defined by the 



G(t) = 1/T J I|) I(t + X) dt 

0 

where G(t) is the autocorrelation function Mthe time dependence of measured object- 
25 dependent impulses, T is the total time of measurement of I(t), and I(t) is the object- 
dependent impulse measurement at each timek»oint t. 



30 



52. The method of Claim 47, wherein t^e autocorrelation function is defined by the 
formula: 

N 



Gj=(i/N)i:iiii,j 

where Gj is the autocorrelation function of the time OTpendence of measured object- 
35 dependent impulses at time j At, NAt is the total time M measurement of Ij, and 1^ is the 
object-dependent impulse measurement at each time ppint i, and At is a time interval. 
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53. The niWhod of Claim 47, wherein the extended object is labeled with at least 
two unit-specific nVkers that generate at least two different object-dependent impulses. 

54. The methol of Claim 53, wherein the extended object is a polymer. 

55. The method ^ Claim 51, 52 or 54, wherein the polymer is a nucleic acid. 
IQ 56. The method of Qaim 55, wherein the nucleic acid is DNA. 

57. The method of Claim 47 wherein the object-dependent impulse is fluorescence 
\aj resonance energy transfer. \ 

15 \ 
:7 58. The method of Claim 57^wherein the extended object is a polymer. 

i jl 59. The method of Claim 68, wherein the polymer is a nucleic acid, 

ti 20 /\\ 

60. The method of Claim 59, jIvhereM^e nucleic acid is DNA. 

61. The method of Claim 47,|vherein~tl^ analysis of the extended object provides 
25 information about the length of the ex\ended objk:t. 

62. The method of Claim 47, wherein analysis of the extended object provides 
information about the distance between labels on the Wtended object. 

30 \ 

63. The method of Claim 47, wherein analysis oE^the extended object provides 
information about the velocity of the extended object. \ 

35 64. The method of Claim 47, wherein analysis of the\xtended object provides 

information about the linear arrangement of units within the e^aended object. 
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65. The methJy of Claim 61, 62, 63 or 64, wherein the extended object is a 
polymer. 



66. The method o 




, wherein the polymer is a nucleic acid. 



67. The method of Claim 66, wherein the nucleic acid is DNA. 



IQ 68. An article of manufacture comprising a lattice of spherical beads having a 

plurality of fixed stations with at least one fluorophore positioned at each fixed station. 



;2 15 



69. The article of Claim 68, wherein the lattice includes spaces between the 
spherical beads of at least 10 rmi. 




t z 

fTi 70. The article of Claim 68, wherein the lattice includes spaces between the 

■- ^ 

spherical beads of at least 50 nm. 

\1 20 

71. A s^tem for analyzing an extended object labeled with at least two unit- 
specific markers comprising: 

^■^ Ant 1 • t 

a central processing unit; 

an inWt device for inputting a plurality of object-dependent impulses of an 
extenoted object; 

an output device; 

a memory^ 

at least one ftus connecting the central processing unit, the memory, the input 

30 . \ 

device, and the output device^ 

the memory storing a calculating module configured to calculate an 
autocorrelation function for said murality of object-dependent impulses of said extended 
object input using said input devic\ 

35 
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72. The system of Claim 71, wherein the pluraUty of object-dependent impulses is 
input as a function of time using said input device. 



^ 73. The system of Claim 72, wherein the autocorrelation function is defined by the 

formula: 

T 

G(t) = 1/T J I(t) I(t + t) dt 

0 

10 where G(x) is the autocorrelation function of the time dependence of measured object- 
dependent impulses, T is the total time of measurement of I(t), and I(t) is the object- 
dependent impulse measurement at each time point t. 



74. The system of Claim 72, wherein the autocorrelation function is defined by the 

15 

formula: 

N 

G-(i/N)mi,j 

i=0 

20 where Gj is the autocorrelation function of the time dependence of measured object- 
dependent impulses at time j At, NAt is the total time of measurement of I-, and li is the 
object-dependent impulse measurement at each time point i, and At is a time interval. 



75. The system of Clairri 71, the memory further storing a storage module 

25 

configured to store object-dependent impulses of an extended-object. 



76. The system of Claim 75, the memory further storing a comparison module 
configured to compare object-dependent impulses of at least two extended-objects. 

30 

77. The system of any one of Claims 71-76, wherein the extended object is a 
poljmier. 



35 ... 

78. The system of Claim 77, wherein the polymer is a nucleic acid. 
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79. The system of Claim 78, wherein the nucleic acid is DNA. 



80. The system of Claim 71, wherein the plurality of object-dependent impulses 
results from fluorescence resonance energy transfer. 



81 . The system of Claim 71, further comprising an apparatus for stretching said 
extended object. 

10 

82. The system of Claim 81, wherein said extended object is a polymer. 



83. The system of Claim 82, wherein said polymer is a nucleic acid. 

15 

84. The system of Claim 83, wherein said nucleic acid is DNA. 



1:0 85. The system of Claim 71, further comprising a laser, optical elements, and a 

i I 20 detector operably linked to produce and detect object-dependent impulses of said extended 
object. 



86. The system of Claim 85, wherein said detector is a photodetector. 



25 



87. The system of Claim 85, wherein said extended object is a polymer. 



88. The system of Claim 87, wherein said polymer is a nucleic acid. 



30 



89. The system of Claim 88, wherein said nucleic acid is DNA. 



90. A computer program product for use in conjunction with a computer, the 



Qd^ \35 computer program product conk)rising a computer readable storage medium and a computer 

ed tl^n 
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y program mechanism embedded tisercin, the computer program mechanism comprising a 



calculating module configured to calculate an autocorrelation function of a plurality of 
object-dependent impulses. 

91. The computer program product of Claim 90, wherein the plurality of object- 
dependent impulses is input as a function of time using said input device. 

92. The computer program product of Claim 91, wherein the autocorrelation 
function is defined by the formula: 

10 

T 

G(t)= 1/T J I(t)I(t + T)dt 

0 

where G(t) is the autocorrelation function of the time dependence of measured object- 
dependent impulses, T is the total time of measurement of I(t), and I(t) is the object- 
dependent impulse measurement at each time point t. 

93. The computer program product of Claim 91, wherein the autocorrelation 
function is defined by the formula: 

20 

N 

Gj=(l/N)ElilHj 

i=0 

where Gj is the autocorrelation function of the time dependence of measured object- 
dependent impulses at time j At, NAt is the total time of measurement of 1^, and \ is the 
object-dependent impulse measurement at each time point i, and At is a time interval. 

94. The computer program product of Claim 90, the memory further storing a 
storage module configured to store object-dependent impulses of an extended-object. 

30 

95. The computer program product of Claim 90, the memory further storing a 
comparison module configured to compare object-dependent impulses of at least two 
extended-obj ects . 

35 
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96. The computer program product of Claim 90, wherein the extended object is a 
polymer. 



97. The computer program product of Claim 90, wherein the polymer is a nucleic 

acid. 



98. The computer program product of Claim 90, wherein the nucleic acid is DNA. 

10 

99. The computer program product of Claim 90, wherein the plurality of object- 
dependent impulses results from fluorescence resonance energy transfer. 



100. The computer program product of Claim 90, wherein analysis of the extended 
object provides information about the length of the extended object. 



101 . The computer program product of Claim 90, wherein analysis of the extended 
object provides information about the distance between labels on an extended object. 

20 

102. The computer program product of Claim 90, wherein analysis of the extended 
object provides information about the velocity of the extended object. 



25 

103. The computer program product of Claim 90, wherein analysis of the extended 
object provides information about the linear arrangement of imits within the extended 
object. 



30 104. The system of Claim 85 further comprising an apparatus for stretching said 

extended object. 



35 
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